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and coco fat, did not produce these changes. He did not include in
his studies observations on other fish oils, which are, in general,
characterized by a high degree of unsaturation. It seems probable that
Agduhr's results were magnified by the conditions of his experiments,
especially by the use of a diet composed in great measure of purified
food materials and consequently by the probability that certain
nutrients were not present in the diet in sufficient amounts. In other
words, it seems probable that the basal diet was not such as would
promote optimal nutrition.
This view is supported by the studies of Harris and Moore ('29)
who foun^ that supplementing the diet with the vitamin B-complex
inhibits the toxic effect of cod liver oil. It has been shown by Harris
and Innes ('31) that vitamin D in excessive doses is much more toxic
when added to diets composed of purified foodstuffs than when added
to diets of natural foods. The principle is further illustrated by the
protective effect of a high protein diet in offsetting the effects of lack
of choline and by the effects of amino acid imbalance. Experimental
diets have been frequently shown to provide some one or more
essential nutrients in amounts below the optimal requirements which
bring animals into a condition of lowered tolerance for any deficiency
or excess of another constituent of the diet which imposes a physio-
logical burden upon the body. Most of Agduhr's experiments were
made with calves and other herbivorous animals. These animals toler-
ate fats badly. Rabbits die soon after the addition of even small
amounts of fat to the diet unless green vegetables are given (Mellanby
and KiUick, '26).
In studies by Madsen, McCay and Maynard ('32-33) 6 kids died
after 133 to 315 days when given a diet consisting of cellulose, starch,
casein, sucrose, yeast, lard, a salt mixture, and tomato juice, to which
was added 12 cc. of cod liver oil per week. The kids died unexpectedly .
and without obvious symptoms but autopsy showed failing circulation,
intermuscular edema of the legs, increased fluid in the body cavities,
congestion and edema of the lungs, and severe hemorrhagic enteritis*
There was fatty degeneration of the liver and kidneys. Histological
examination revealed hyaline, waxy, or Zenker's degenerative changes
in the muscles, with fibroblastic tissue tending to replace the degen-
erating muscle. The heart muscle was involved in all cases. Histo^
logically, local well-defined grayish areas and hyaline and granular
degenerative changes were seen, with necrotic fibers in process of
absorption in some areas. There was increase in the amount of
connective tissue, which tended to replace portions of the degenerated
muscle. Rabbits and guinea pigs, when fed the "synthetic" diet, were
injured in a similar manner by cod liver oil. No deleterious effects